Cases are known of maternal-fetal incompatibility in mammnals, perhaps the most striking of which is the Rh system in man. In this case the mother may form antibodies which damage the erythrocytes of a fetus which is genotypically different from herself. Haldane' has shown, theoretically, that the evolutionary consequences of this elimination of heterozygotes is expected to be the ultimate loss of one or the other of the genes from the population, depending on the initial gene frequencies in the population: a condition of unstable gene frequency equilibrium exists in this system. It is the purpose of this study to explore the theoretical consequences of a different type of selection (autoincompatibility). An examination of the consequences of partial incompatibility of offspring and dam of the same genotype indicates that, under appropriate circumstances, these could include the establishment of a stable gene frequency equilibrium in a population containing these genes.
Cases are known of maternal-fetal incompatibility in mammnals, perhaps the most striking of which is the Rh system in man. In this case the mother may form antibodies which damage the erythrocytes of a fetus which is genotypically different from herself. Haldane' has shown, theoretically, that the evolutionary consequences of this elimination of heterozygotes is expected to be the ultimate loss of one or the other of the genes from the population, depending on the initial gene frequencies in the population: a condition of unstable gene frequency equilibrium exists in this system. It is the purpose of this study to explore the theoretical consequences of a different type of selection (autoincompatibility). An examination of the consequences of partial incompatibility of offspring and dam of the same genotype indicates that, under appropriate circumstances, these could include the establishment of a stable gene frequency equilibrium in a population containing these genes.
The model considered here is perhaps the simplest possible. It is assumed that only two alleles at a locus are involved, Al and A2; that the reproductive abilities of females of all three genotypes are equal (that is, that they are capable of carrying an equal number of embryos from conception through to classification); that there is no replacement of embryos lost through incompatibility (implying that a female is limited in the number of embryos it can support at some stage, and that no additional embryos are available to replace these eliminated after this stage); and that the intensity of incompatibility is independent of whether or not other nonincompatible offspring may be produced by a particular type of mating, and the genotype of these nonincompatible offspring.
Then, defining the probability of survival of an AA, offspring from an AAj female as (1 -S,), an AjA2 offspring from an AjAS female as (1 -S2), and an A2A2 offspring from an A2A2 female as (1 -Ss), and letting the frequencies of AAj = D, AjA2 = H, and A2A2 = R) it can be seen that the possible matings for this model and the results of selection are as shown in Table 1 . If we first consider that in each generation the frequencies of the three genotypes will be approximately in Hardy-Weinberg equilibrium, then the approximate frequencies of AAI, AjA2, and A2A2 are, respectively: p2(1 -pS,); 2pq(1 -'/'S2); and q2(1 -qSs). PROC. N. A. S.
For real values of A, the expression under the radical in (2) Total: Table 2 shows the values of q and their stability evaluated by this method for a representative set of values of S1, S2, and S3. It can be seen that nowhere do these values deviate by more than 2 per cent from those which may be obtained from equation (2), and in each case the tendency is for the equilibrium to be shifted toward 0.5. The discrepancy is most marked where there is a large difference between 51 and Ss and where S2 is small. The unstable equilibria are affected to a slightly greater extent (up to 5%) and are moved away from 0.5. In no case is the stability different from that obtained from (3). The author wishes to thank Dr. R. C. Lewontin for invaluable discussion and suggestions.
* This research was performed under AEC research contract AT (30-1)-2620. 1 Haldane, J. B. S., "Selection against heterozygotes in man," Ann. Eugenics, 2, 333-340 (1942 In 1933, when Urey first described the separation and properties of deuterium,' he suggested that a "marked effect upon living organisms" might be produced in view of the physicochemical differences that existed between hydrogen and its heavier isotope. Shortly thereafter, Lewis2 observed that tobacco seeds did not germinate in heavy water and did so only slowly in 50 per cent D20. This observation was the first in a long series of experiments that over the course of the ensuing thirty years has demonstrated the widespread and frequently unique effects on biological systems of deuterium oxide.
The purpose of this communication is to present the results of our investigations into the nature of the anatomic changes attendant upon the replacement of one third or more of the total body water of a mouse with heavy water. Considerable information has accumulated during the past three decades on the pathophysiology of deuterium intoxication,3 however, very little information exists on the morphological effects observed in association with the extensive and diverse functional derangements that have been described. Materials and Methods.-Two series of experiments were performed using 50% and 75% D20, respectively. Young male mice of the Swiss-Webster strain were offered water and food ad libitum. Experimental animals received 05% dextrose solution of the appropriate D20 concentration; litter-mate controls were given 5% dextrose solution. Dextrose was added to the drinking water to induce high levels of water intake. In Experiment I, five experimental animals were sacrificed (chloroform) after 5 days on 50 per cent heavy water; six controls were sacrificed in a like manner Qne day later. In Experiment II, six. animals received 75% D20 for 6-10 days. Death occurred spontaneously in all these cases and autopsies were performed within 1 hr of death except
